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Abstract 



A glass or a sliding cover (1) for canopies held up by rigid side supports (3) is controlled in opening or closing 
by coupling pairs of pins (10,12) with respective slots (8,9) located on sliding levers (5); the slots (8,9) are 
engaged with the pins (10) at the front ends of traversing members (11) and the pins (12) on the ends of 
levers (13) with circular sector gears (14) which are rotated by traversing of carriages (24) having straight 
teeth (27) and side walls with slots (25) in which are engaged ends of pins (26) constituting a fulcrum of said 



levers (13). 
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© Operating device for opening and ciosing motor vehicle canopies. 



© A glass or a sliding cover (1) for canopies held 
up by rigid side supports (3) is controlled in opening 
or closing by coupling pairs of pins (10,12) with 
respective slots (8,9) located on sliding levers (5); 
the slots (8,9) are engaged with the pins (10) at the 
front ends of traversing members (11) and the pins 



(12) on the ends of levers (13) with circular sector 
gears (14) which are rotated by traversing of car- 
riages (24) having straight teeth (27) and side walls 
with slots (25) in which are engaged ends of pins 
(26) constituting a fulcrum of said levers (13). 
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The present invention relates to an operating 
device for opening and closing motor vehicle can- 
opies consisting substantially of rigid supports con- 
strained to the canopies and on which there are 
coupling means which engage in an equal number 
of connections located on sliding levers. 

Each of said levers includes a pair of moving 
fulcrums which engage with the ends of traversing 
members and transverse lever pivots with circular 
sector gears. The sector gears mesh with racks 
integral with carriages which slide when pulled and 
on which are pivoted said sector gears and are 
capable of moving longitudinally along slots. 

Said traversing members and said carriages 
are connected together by means of sliding plates 
whose function is to guide longitudinally and in 
rotation the movement of said circular sector gears 
during raising and/or lowering and traversing in 
opening and/or closing of the canopies, all with 
dragging movement and coupling, preferably but 
not in a limiting manner, with paired helical cables 
using a geared system preferably with reduction of 
revolutions and operated by a folding crank or an 
electric motor. 

Openable canopies applied or applicable in 
first or second installation on automotive vehicles in 
general are substantially equipped with means of 
opening and/or closing having different structures 
and configurations depending on the applications, 
the economical nature required for the product and 
their function. 

In particular many canopies are made with 
manually operated or electric motor devices which 
permit raising of the rear part thereof and then 
sliding backward while opening. 

The construction logic contemplates correct 
positioning of the canopies when open, comfortable 
ventilation of the passenger compartment of the 
vehicles while remaining in a substantially valid 
position from the aerodynamic viewpoint, correct 
orientation against the flow of apparent wind pro- 
duced by movement of the vehicle and stable 
accident prevention orientation. 

These advantageous qualities are however ob- 
tained with present control devices for positioning 
and safety by means of very complex members 
which are costly and subject to failure. Another 
shortcoming is that the complexity of said devices, 
and in particular those of raising and supporting the 
canopies, is such as to limit their effectiveness and 
allow rather limited opening. In particular, the great- 
est opening by rearward traversing of the canopies 
at present possible is limited to approximately one 
third of the entire space available of th canopy. 

Said limitation is of course limiting in respect of 
the principal purpos of the canopy. 

The obj ct of th present invention is to elimi- 
nate th aforesaid shortcomings. The invention as 



characterized in the claims solves the problem with 
an automotive vehicle canopy opening and closing 
device by means of which there are obtained the 
following results: the canopy body is supported by 

5 rigid supports held in position by coupling means 
which engage with sliding levers which, while per- 
forming an oscillating movement during opening 
and/or closing, remain firmly engaged with the tra- 
versing members. Said traversing means are con- 

/o nected to sliding carriages through coupling mem- 
bers and levers for anchoring, guiding and consent 
or not of rotation. The sliding devices move along a 
metal shape whose configuration is especially con- 
ceived for perfect and long guidance thereof. 

75 The advantages of the present invention lie 

essentially in that all the operating devices are 
firmly engaged together forming very compact, rig- 
id and safe structures. The sliding of the traversing 
means is sufficiently long, within the limitations of 

20 the basic shapes, to allow opening certainly greater 
than half of the space available of the canopy. Said _ 
opening can reach even approximately two thirds 
of said space without thereby detracting from the 
structural characteristics of strength and stability of 

25 the unit. 

Other advantages consist of the fact that the 
operating devices consist of a plurality of compo- 
nents sufficiently limited and simple to make the 
unit easy to install and remove, convenient to main- 

30 tain and fundamentally economical enough. 

The invention is described and illustrated be- 
low in accordance with a preferred but not limiting 
embodiment thereof with reference to the annexed 
drawings wherein:- 

35 FIG. 1 shows a cross section of a device cor- 
responding to one side of a canopy when 
closed, 

FIG. 2 shows a cross section of the same device 
when open, 

40 FIG. 3 shows a partial perspective view of a 
carriage with traverser of one of the devices, 
FIG. 4 shows an example of control of the 
operating device with reduction gear and helical 
cables, 

45 FIG. 5 shows a longitudinal cross section of a 
device in its entirety, and 
FIG. 6 shows a partial plan view of the coupling 
between the sliding carriage and the closing 
coupling means. 
50 The figures illustrate an opening and closing 
operating device for the canopies of automotive 
vehicles in which a sliding glass or cover (1) is held 
up along its two side edges by rigid supports (3) 
on which ther ar coupling serrations (3') which, 
55 when the unit is installed, engage with an equal 
number of conn ctions (4) on shaped sliding I vers 
(5). 

At least on of said conn ctions (4) is coupled 
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with a locking lever (6) by elastic pressure means 
(7). 

Said coupler imposes a rigid and safe con- 
straint between said supports (3) and their respec- 
tive shaped levers (5) which have two slot configu- 
rations (8) and (9) in which are engaged respec- 
tively the pins (10) at the front ends of the travers- 
ing members (11) and the pins (12) on the ends or 
the levers (13) with circular sector gears (14). 

The shaped levers (5) take on a partially de- 
viated configuration at a point adjacent (15) to the 
slot (8) to then resume a straight appearance par- 
allel to the end (16) at their end (17) with which is 
combined at least one cylindrical member or a 
sliding wheel (18). 

Each element (18) runs in side guides included 
in the central seat (19) of a shape (20) constituting 
one of the two side guides of the glass or cover 
(1). Beside said seat (19) in a guide there slides 
the cylindrical or wheel member (22) of each tra- 
versing member (11) while in the central seat (19) 
also run the cylindrical or wheel members (23) of 
the carriages (24). 

The carriages (24) have side walls with slots 

(25) in which are engaged the ends of the pins 

(26) constituting the fulcrum of said levers (13). 
The sector gears (14) of said levers mesh with 
racks (27) integral with the carriages and located 
on their base between said side walls. Each tra- 
versing member (11) couples with a corresponding 
carriage (24) through two parallel levers (28) which 
on one side have side pins (29) for fulcrums in- 
tegral with the traversing members and on the 
other side slots (30) in which are engaged in a 
sliding manner said fulcrum pins (26) for said le- 
vers (13) with circular sector gears (14). 

Said traversing members (11) also comprise 
lower extensions (31) equipped with longitudinal 
grooves (32) with an end curve (33). In said 
grooves are engaged pins (34) substantially coaxial 
with the front wheels or cylindrical bodies (23) of 
the carriages (24). The parallel levers (28) are 
positioned at the sides of the levers (13) with 
circular sector gears (14) and exert a longitudinal 
guide function thereof because, when the canopy 
of FIG. 1 is closed, they engage in a sliding man- 
ner with the peripheral edges with linear profile 
(35) of the sides of said levers. The ends (36) of 
said levers are radiused and allow correct relating 
guidance of the levers (13) during the rotary motion 
which raises and opens of the canopy. 

Sliding of the devices described in two direc- 
tions is achieved preferably but not in a limited 
manner by m ans of a serration (37) which en- 
gages with a chamber (38) made in the sid of said 
carriag s (24). To ach serration (37) there leads a 
fl xible spiral cable (39) which extends along a 
hollow passag (40) in the side of the shap (20). 



In the front central zone of the fixed frame (41) of 
the canopy of FIG. 4 is arranged in a substantially 
conventional manner a m ans of control which in- 
tervenes on the operating devices which are the 

5 object of the present invention. 

In particular said means comprises a box (42) 
with opposing and parallel tubular members (43) in 
which run the two spiral cables (39) extending 
respectively to the couplings (37) of the sliding 

w carriages (24) arranged along the fixed side guides 
(20). The spiral cables (39) run between the box 
(42) and the slide carriages (24) through said par- 
allel tubular members (43) which join in the hollow 
passages (40) in the shapes (20) constituting the 

75 side guides. 

The cables (39) are parallel and mesh in dia- 
metrically opposed position with a double helical 
gear (44) on whose rotation axle is keyed another 
gear (45) having greater diameter and number of 
20 teeth. 

A pinion (46) couples with the gear (45) to form 
a reduction gear which facilitates the sliding opera- 
tion of the traversing members with reduced speed. 
With the central keyed pin (47) of the pinion 

25 (46) is constrained preferably but not in a limited 
manner a conventional crank (48) for manual move- 
ment. As an alternative said crank can be replaced 
by conventional motorized means. 

In the opening movement, turning the crank 

30 (48) subjects the helical cables (39) to traction. The 
serrations (37) engaged in the chambers (38) begin 
to pull the carriages (24) while the traversing mem- 
bers (11) remain temporarily still in their position 
because the end serrations (49) of their extensions 

35 (31) remain engaged in cavities (50) on the bottom 
of the shapes (20). 

Backward movement of the carriages (24) 
causes return of the closing tie-rods (55), freeing 
their serrations (51) from those (52) on the ends of 

40 the shaped slide levers (5). The closing tie-rods 
(55) sliding along side grooves (53) of the shapes 
(20) engage against said carriages (24) on closing. 
On opening they are recalled by counteracting 
springs (54) which force them to draw back. 

45 In the above-mentioned release phase the car- 

riages (24) draw back while holding the levers (13) 
in the closing position. The side levers (28) which 
run along the straight peripheral edges (35) act on 
said levers (13), excluding any possibility of rota- 

50 tion around the fulcrum pins (26). Sliding is allowed 
by the slots (25) of the carriages and by those (30) 
of the side levers (28). After release the radiused 
rear ends (36) of the side levers (28) are aligned 
concentrically with th fulcrum pins (26) whil the 

55 opposing pins (12) of the lev rs (13) are pushed to 
the rear end of th slots (9) on the shaped slid 
levers (5). 

As th carriag s (24) continue sliding rearward 
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the levers with circular sector gear (13), being 
freed from engagement with the straight edges (35) 
of the sid levers (28), begin to rotate upward 
pulled by th meshing of the te th (14) with the 
rack (27). Their rotation causes rising of the pins 
(12) and consequently of the lev rs (5) engaged 
therewith of the rigid supports (3) and the glass or 
cover (1). Said rasing is limited to the rear part of 
the canopy because the front thereof with its asso- 
ciated rigid supports conforms to the inclined posi- 
tion taken by the shaped levers (5) whose ends 

(17) with sliding cylindrical members or wheels 

(18) remain in adherence with the guides included 
in the shapes (20). 

As it continues sliding backward the canopy 
raised at the rear is traversed backward. This is 
possible because the pins (34) which are coaxial 
with the front wheels or cylindrical bodies (23) of 
the carriages (24) engage with the curved end part 
(33) of the longitudinal grooves (32) on the exten- 
sions (31) of the traversing members (11). Said 
engagement causes raising of the end serrations 
(49) and disengagement thereof from the slots (50) 
on the bottom of the shapes (20). At this point both 
the carriages (24) and the traversing members 
(11) are pulled backward and the glass or cover (1) 
moves in the same direction while keeping its 
inclined position until it uncovers a large part of the 
passage space below. 

Thanks to the small size of the devices, their 
compactness and the sliding which they can per- 
form along the guides (20) the open space left by 
rearward sliding of the canopy can reach a size 
equal to or greater than two thirds of its length. 

In reversing the traversing motion of the car- 
riages (24) by reversing the motion of the helical 
cables (39), the glass or cover (1) closes and first 
slides forward while remaining inclined upward in 
its part, then, when the traversing members (11) 
encounter the catches, all the phases described 
above are completed but in reverse order until 
complete closing, with the serrations (51) of the tie- 
rods (55) engaged with those (52) of the shaped 
levers (5). Finally the fixed frame (41) is configured 
in such a manner as to constitute, in addition to 
support for the guides (20), a peripheral sealing 
zone (55) with gasket (56) and a peripheral channel 
(57) for collection of any drops of water and in 
which are made drain holes (58) connected to the 
conventional water scavenging ducts in vehicles in 
general. 

It is also specified that the present device, 
illustrated and described in accordance with a pre- 
ferred and economical embodiment thereof, can be 
modified in the structure and details without there- 
by going beyond the scope of the invention. In 
particular the traversing means with spiral cabl 
(39) can b replaced by other known devices such 



as those with continuous cable, worm gear and 
lead nut with geared branches and so on. 

Claims 

5 

1. Operating device for opening and closing mo- 
tor vehicle canopies characterized in that it 
comprises carriages (24) which slide when pul- 
led and which combine with traversing mem- 

io bers (1 1 ) by means of grooved side levers (28) 

in which are engaged the fulcrum pins (26) of 
the levers (13) with circular sector gears (14) 
which mesh with racks (27) integral with said 
carriages. Said circular sector levers (13) and 

75 said traversing members (11) are combined 

with shaped levers (5) for coupling with and 
support of sliding glasses or covers (1 ) through 
moving fulcrums consisting of the coupling of 
pins (12), levers (13) and pins (10) of the 

20 traversing members (11) with respective slots 

(9) and (8) of the levers (5). The assembly 
consisting of the carriages (24), traversing 
members (11) and shaped levers (5) slide in 
shapes (20) in which are made the associated 

25 guides. 

2. Device in accordance with claim 1 character- 
ized in that the carriages (24) are equipped 
with side cylindrical bodies or wheels (23) for 

30 sliding and comprise a central fixed rack (27) 

and are equipped with side walls in which are 
made longitudinal slots (25) constituting the 
seats of the fulcrum pin (26) of the correspond- 
ing lever (13) with circular sector gear (14) 

35 which couples with said rack. Said lever (13) 

comprises transverse pins (12) for engagement 
with the slots (9) of the shaped levers (5). 

3. Device in accordance with claims 1 and 2 
40 characterized in that the carriages (24) are 

equipped with side chambers (38) in which 
engage serrations (37) integral with the ends of 
the pulling means consisting of flexible spiral 
cables (39). Said cables slide along passages 
45 (40) in the shapes (20) constituting the side 

guides of the canopy. 

4. Device in accordance with claim 1 character- 
ized in that the carriages (24) and traversing 

so members (11) are engaged together either 

through the combination of the grooved side 
levers (28) and fulcrum pins (26) of the levers 
(13) inserted in the slots (25) or through the 
coupling of pins (34) coaxial with the front 

55 cylindrical bodies or wheels (23) of the car- 

riages (24) with the longitudinal groov s (32) 
along the low r extensions (31) of said travers- 
ing members. Said grooves (32) have on 
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downward deviated end (33) placed opposite 
the end s rrations (49) of the extensions (31) 
combined and engaging upon closing with 
slots (50) arranged on the bottom of each 
guide shape (20). 

5. Device in accordance with claims 1 and 4 
characterized in that the grooved side levers 
(28) engage in a longitudinally sliding manner 
with the peripheral edges with linear profile 
(35) on the sides of the levers (13) with circular 
sector gear (14). Said engagement, which oc- 
curs during the beginning and the end of the 
sliding phases of the carriages (24), corre- 
sponds to the opening and closing of the slid- 
ing glasses or covers (1) and follows a curved 
path of adherence to the radiused edges of the 
ends (36) of said levers (28) with a resulting 
rotation of the levers (13) whose teeth (14) are 
engaged with the moving rack (27). 

6. Device in accordance with claims 1 and 2 
characterized in that the shaped levers (5) sup- 
porting and moving the sliding glass or cover 
(1) are equipped with connections (4) which 
engage in a rigid coupling with serrations (3') 
on rigid side supports (3) integral with the 
sliding glass or cover (1) while at least one of 
said serrations (3') is combined with a locking 
lever (6) complete with elastic pressure and 
retention means (7). 

7. Device in accordance with claims 1 and 4 
characterized in that upon closing the car- 
riages (24) engage with side tie-rods (55) pro- 
vided with couplings (51) coupling with an 
equal number of constraint means (52) on the 
shaped levers (5). Said tie-rods slide in side 
seats (53) on the guide shapes (20) and are 
equipped with retention and return means (54) 
such as springs. 

8. Device in accordance with claims 1 and 3 
characterized in that the traversing means (39) 
are operated manually or by a motor. 

9. Device in accordance with claims 1, 3 and 8 
characterized in that the traversing means con- 
sisting of flexible spiral cables (39) engaged in 
diametrically opposed position with a nelical 
gear (44) keyed on the same axle of a gear 
with greater diameter and number of teeth (45) 
which meshes with a pinion (46) operated by a 
crank (48) or an electric motor and said re- 
duc r unit is included in a box (42) integral 
with th fixed frame (41) of the canopy and 
from which xtend th opposed and parallel 
tubular ducts (43) which guid the running of 



said cables (39) which join in the hollow pas- 
sages (40) in the guide shapes (20). 

10. Operating device for opening and closing mo- 
5 tor vehicle canopies in accordance with the 

above claims as illustrated and described and 
for the specified purposes. 
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